Chemo-enzymatic asymmetric synthesis of S-citalopram by lipase-catalyzed cyclic resolution and stereoinversion of quaternary stereogenic center.
A chemo-enzymatic synthesis method of S-citalopram was developed to overcome the disadvantage of relatively low selectivity of enzyme towards tertiary alcohols. The combination of kinetic resolution, cyclic resolution and stereoinversion synthesis was successfully applied in the asymmetric synthesis of the S-citalopram. Using the kinetic model to predict the cyclic resolution, R-diol with high ee value was obtained by controlling the conversion rate. Subsequently, the unwanted R-diol was inverted to S-citalopram by stereoinversion of chiral quaternary center with 98.0% yield and ee value of 91.0%. Based on dynamic simulation and experiments, the kinetic resolution was scaled up from 10 mL to 1 L and 14 L, gradually. There was no significant scale-up effect and the dynamic simulation result fitted the experimental data well, with an error of 12.5 and 14.0%, respectively. This chemo-enzymatic synthesis route is a promising model system for the production of pharmaceuticals with the chiral tertiary alcohols intermediate.